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(54) DIAPHRAGM-HOLDING SYNTHETIC RESIN ASSEMBLY 



(57) An O-ring shaped annular rib 63 is disposed 
around the outer periphery of a flexibte diaphragm 
memt)er 62, and grooves 70 and 71 are formed for 
receiving the annular rib 63 in the hollow space in the 
compressed state wherein the foregoing hollow space 
is defined between a first synthetic resin member 60 for 
holding the diaphragm 62 in the clamped state and a 
second synthetic resin member 61. While the annular 
rib 63 is received in each of the grooves 70 and 71, a 
location 64 where the first synthetic resin member 60 
and the second synthetic resin member 61 come in con- 
tact with each other at the positions located outward of 
the grooves 70 and 71 is subjected to welding with the 
aid of a supersonic welding tool 65. 

A gap 76 is formed between the first synthetic resin 
member 60 and the supersonic welding tool 65, and this 
gap 76 is caused to disappear by progressively perform- 
ing a welding operation. At this time, further proceeding 
of the welding operation is inhibttively suppressed by 
allowing the first synthetic resin member 60 and the 
supersonic welding toot 65 to come in contact with each 
other, and the compression rate specified for the annu- 
lar rib 63 is kept constant. Alternatively, a metallic 
spacer 77 is interposed between the first synthetic resin 
member 60 and the second synthetic resin member 61 . 
In this case, a gap 78 is formed in the hollow space 
defined by the second synthetic resin member 61 and 
the metallic spacer 77 prior to a welding operation, and 
this gap 78 is caused to disappear as the welding per- 



ation is progressively performed so as to allow further 
proceeding of the welding operation to be inhibitively 
suppressed. At this time, the conrpressron rate specified 
for the annular rib 63 is kept constant 
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[TECHNICAL FIELD] 

The present invention relates to a synthetic resin s 
assembly having diaphragm(s) clamped wherein mem- 
bers each serving to hold a flexible diaphragm member 
in the damped state is molded of a resin material, and 
these members are welded together. 

10 

[BACKGROUND ART] 

A diaphragm type fuel pump adapted to operate 
under the influence of pulsative pressure generated in a 
crankcase or in a suction tube is hitherto known. Here, is 
the structure of a conventional diaphragm type fuel 
pump will be desaibed below with reference to Fig. 17. 
A first cover 4 including a first flexible diaphragm mem- 
ber 2 and an annular gasket 3 in the clanped state is 
arranged on one side surface of a pump casing 1 . and a 20 
second cover 7 including a second flexible diaphragm 
member 5 and a gasket 5 in the clamped state is 
arranged on the other side surface of the pump casing 
1. While the first flexible diaphragm member 2 and the 
annular gasket 3 are held between the pump casing 1 25 
and the first cover 4 in the damped state, and moreover, 
the second flexible diaphragm member 5 and the gasket 
5 are held between the pump casing 1 and the second 
cover 7 in the damped state, these members are 
.immovably held by tightening a plurality of bolt members 30 
8. Usually, the first flexible diaphragm member 2 and the 
second flexible diaphragm member 5 are constructed 
by using a rubber membrane having a base fabric 
involved therein. However, there arises an occasion that 
the first flexible diaphragm 2 and the second flexible dia- 35 
phragm 5 are constructed by using a resin membrane, 
and in this case, the gasket 3 is additionally held 
between the pump casing 1 and the first flexible dia- 
phragm member 2 in the damped state, and moreover, 
the gasket 6 is additionally held between the pump cas- 40 
ing 1 and the second flexible diaphragm member 5 in 
the clamped state (consequently, four gaskets in total 
are arranged in the fuel pump in the clamped state). 

A pulsation chamber 9 is formed between the first 
flexible diaphragm member 2 and the first cover 4, and 45 
moreover, a pump actuating chamber 10 is formed 
between the pump casing 1 and the first flexible dia- 
phragm member 2. A certain intensity of pulsation pres- 
sure generated in an engine is introduced into the 
pulsation chamber 9 via an introduction passage 11. so 
Further, a fuel suction chamber 12 and a fuel discharge 
chamber 3 are formed between the pump casing 1 and 
the second flexible diaphragm member 5, and moreo- 
ver, an air chamber 14 corresponding to the fuel suction 
chamber 12 and the fuel discharge chamber 13 is ss 
formed between the second flexible member 5 and the 
second cover 7. With such construction, fuel is intro- 
duced into the fuel suction chamber 12 via a fuel inflow 
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hole 15, and fuel is <3SKa to flow out of the fuel pump 
via a fuel discharge hole 16. 

The pump actuating chamber 10 and the fuel suc- 
tion chamber 12 are communicated with each other via 
a fuel passage 18 having a suction valve 17 disposed 
therein, while the pump actuating chancer 10 and the 
fuel discharge chamber 13 are communicated with each 
other via a fuel passage 20 having a discharge valve 19 
disposed therein. The suction valve 17 serving to open 
the fuel passage 1 is attached to a grommet 21, and 
additionally, this grommet 21 is attached to the pump 
casing 1 in such a manner as to enable it to move rela- 
tive to the pump casing 1. In addition, the discharge 
valve 1 9 serving to open the fuel passage 20 is attached 
to a grommet 22, and this grommet 22 is attached to the 
pump casing 1 in such a manner as to enable it to nxrve 
relative to the pump casing 1 . A coil spring 23 for bias- 
ing the first flexible diaphragm member 2 in such a 
direction as to allow the pulsation chamber 9 to be 
expanded is received in the pulsation chamber 9. In 
dependence on the nature of the pulsation pressure 
introduced into the pulsation chamber 9 from the crank- 
case, there arises an occasion that this coil spring 23 is 
used, and alternately, there arises an occasion that the 
coil spring 23 is not used. 

Wrth respect to the conventional diaphragm type 
fuel pump shown in Fig. 17, die cast products obtained 
by using aluminum or a similar metallic material by prac- 
tidng a die casting process are generally used for the 
pump casing 1 and the first cover 4. When there arises 
a malfunction that a phenomenon of vapor locking 
appears as fuel (espedally gasoline) receives the heat 
generated in the engine, there occurs an occasion that 
a resin material having excellent thermal insulation is 
used for the pump casing 1 and the first cover 4. In this 
case, since there arises a malfunction that aeep defor- 
mation occurs on the pump casing 1 and the first cover 
4 as a plurality of bolt members 8 are tightened when a 
thermal plastic material is used, a thermosetting resin is 
used for the pump casing 1 and tfie first cover 4. How- 
ever, the thermosetting resin has poor productivity. In 
fact, a thermosetting resin exhibiting few aeep defor- 
mation is available txrt it is difficult to use this material 
on the economically acceptable basis for the reason 
tiiat it is expensive. 

Another problem inherent to the conventional c£a- 
phragm fuel pump consists in the fact that the annular 
gasket 3 and the gasket 6 adapted to be held together 
witii the first flexible diaphragm member 2 and the sec- 
ond flexible diaphragm member 5 in the damped state 
are expensive. In addition, since the first flexible da- 
phragm member 2 and a single or two annular gaskets 
are clamped between the pump casing 1 and the sec- 
ond cover 4, the second flexible diaphragm member 5 
and a single or two gaskets 6 are clamped between the 
pump casing 1 and the second cover 7. and finally, 
these members are tightened in the superimposed 
state, the conventional diaphragm type fuel pump is 
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unavoidabty produclHn an increased cost attributable 
to the inaeased man-hours required for assenibling the 
aforementioned members. 

The present invention has been made in considera- 
tion of the drawt>acks inherent to the conventional dia- s 
phragm type fuel pump as mentioned above in order to 
eliminate the foregoing drawbacks. Therefore, an object 
of the present invention is to provide a synthetic resin 
assembly having diaphragm member(s) clamped 
wherein any creep deformation is not induced even 10 
though an inexpensive material of thermoplastic resin is 
used for a main body, a first cover and a second cover, 
gaskets hitherto used for the conventional diaphragm 
type fuel pomp are not required, and the number of 
man-hours required for constructing the diaphragm type is 
fuel pump can be reduced. 

In addition, another object of the present invention 
is to provide a synthetic resin assembly having dia- 
phragm menti5er(s) clamped wherein excessive pro- 
ceeding of each welding operation at a welding location 20 
is inhibitively suppressed when two synthetic resin 
members are welded together, and moreover, compres- 
sion of each annular rib formed around the peripheral 
part of each diaphragm member in excess of a prede- 
termined constant compression rate is reliably pre- 25 
vented. 

[DISCLOSURE OF THE INVENTION] 

According to the present invention, there is pro- 30 
vided a synthetic resin assembly having diaphragm 
member(s) clamped wherein a flexible diaphragm mem- 
ber is clamped between two members, and the dia- 
phragm member(s) for forming a hollow space are 
clamped between one member and one flexible dia- 3s 
phragm member, wherein a resin material is used for 
the two members, an annular rib is formed around the 
outer periphery of the flexible diaphragm member, a 
groove for receiving an annular rib for the flexible dia- 
phragm member in the compressed state on at least 4o 
one of the two members, and the two members are 
welded together around the whole peripheral edge of 
the groove while the annular rib is received in the 
groove. 

In addition, according to the present invention, the 45 
synthetic resin assembly is constructed such that a sur- 
face held in the state isolated from a supersonic welding 
tool is formed on one synthetic resin member prior to a 
welding operation, arxj then, as the weMing operation is 
progressively performed, the supersonic welcfing tool so 
and the foregoing surface are brought in contact with 
each other so as to allow further proceeding of the weld- 
ing operation to be inhibitively suppressed, and moreo- 
ver, the compression rate specified for the annular rib is 
kept constant. ss 

Additionally, according to the present invention, the 
synthetic resin assembly is constructed such that a 
metallic spacer is interposed between two synthetic 



resin merrtbers. KBIIIw spaces are formed for one syn- 
thetic resin menriber as well as for the metallic spacer, 
the hollow spaces are caused to disappear as the 
supersonic welding operation is progressively per- 
fomied, further proceeding of the supersonic wekiing 
operation is inhibitively suppressed by allowing the 
metallic spacer to come in contact with one synthetic 
resin member, and moreover, the compression rate 
specified for the annular rib is kept constant 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

Rg. 1 is a sectional view of a synthetic resin ass em - 
t)ly having diaphragm members clamped wherein 
the synthetic resin assembly is constructed for a 
diaphragm type fuel pump in accordance with an 
embodiment of the present invention. 
Rg. 2 is a plan view showing the contour of a rib for 
a first flexible diaphragm member. 
Rg. 3 is a plan view showing the contour of a rib for 
a second flexible diaphragm member 
Rg. 4 is a fragmentary sectional view of the syn- 
thetic resin assembly shown in Fig. 1 wherein a 
joint portion between a main body and a cover is 
illustrated in the drawing in an enlarged scale. 
Rg. 5 is a fragmentary sectional view of the joint 
portion between the main body and a first cover or 
a second cover for the synthetic resin assembly 
shown in Fig. 1 wherein the joint portion is illus- 
trated in the state prior to a jointing operation in an 
enlarged scale. 

Rg. 6 is a fragmentary sectional view of the joint 
portion between the main body and the first cover 
or the second cover for the synthetic resin assem- 
bly shown in Fig. 1 wherein the joint portion is illus- 
trated in an enlarged scale in accordance with other 
embodiment of the present invention. 
Rg. 7 is a fragmentary view showing the contour of 
a rib forming portion in an enlarged scale in the 
case that a resin diaphragm is used as a flexible 
diaphragm member. 

Rg. 8 is a plan view showing the state before a rib 
for a first flexible diaphragm member having a resin 
diaphragm used therefor is formed on the first flexi- 
ble diaphragm mender. 

Rg. 9 is a plan view showing the state before a rib 
for a second flexible diaphragm member having a 
resin diaphragm used therefor is formed on the sec- 
ond flexible diaphragm member. 
Rg. 10 is a sectional view of a synthetic resin 
assembly having a diaphragm member clamped for 
a negative type fuel cock wherein one example of 
the synthetic resin assembly is illustrated in the 
drawing. 

Rg. 1 1 is a fragmentary sectional view showing in 
an enlarged scale the state that a welding operation 
is completed for the synthetic resin assembly hav- 
ing a diaphragm member clamped according to the 
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Fig. 12 is a fragmentary sectional view showing the 
synthetic resin assembly in an enlarged scale 
wherein an essential part of the synthetic resin 
assemt^ly is illustrated with r spect to the state prior 
t completion of th welding operation in accord- 
ance with the foregoing embodiment of the present 
invention. 

Fig. 13 is a fragmentary sectional view showing the 
synthetic resin assembly in an enlarged scale 
wherein the foregoing essential part of the synthetic 
resin assembly is illustrated with respect to the 
state assumed on completion of the welding opera- 
tion with some deformation induced from the state 
shown in Fig. 12. 

Fig. 14 is a fragmentary sectional view showing the 
synthetic resin assembly in an enlarged scale 
wherein the foregoing essental part of the synthetic 
resin assembly is illustrated with respect to the 
state assumed prior to a welding operation in 
accordance with other emlxxiiment of the present 
invention. 

Fig. 15 is a fragmentary sectional view showing the 
synthetic resin assembly in an enlarged scale 
wherein the foregoing essential part of the synthetic 
resin assembly is illustrated with respect to the 
state assumed after completion of the welding 
operation in accordance with the other en^)odiment 
of the present invention. 

Fig. 16 is a fragmentary sectional view showing the 
synthetic resin assembly in an enlarged scale 
wherein the foregoing state of the synthetic resin 
assembly is illustrated with respect to the state 
assumed after completion of the welding operation 
in accordance with another embodiment of the 
present invention. 

Fig. 17 is a sectional view showing the structure of 
a conventional diaphragm punp. 

[BEST MODE FOR CARRYING OUT THE INVENTION] 

The present invention will be described in detail 
hereinafter with reference to the accompanying draw- 
ings. Fig. 1 is a sectional view showing a synthetic resin 
assembly having a diaphragm member clamped in 
accordance with an embodiment of the present inven- 
tion. Fig. 1 shows a diaphragm type fuel pump. Same 
reference numerals as those shown in Fig. 17 designate 
same members or components. 

A first flexit)le diaphragm memt)er 2 is clamped 
between one side surface of a pump casing 24 and a 
first cover 25, and a second flexible diaphragm member 
5 is clamped between other side surface of the pump 
casing 24 and a second cover 26. Each of the pump 
casing 24, the first cover 25 and the second cover 26 is 
molded of a synthetic resin. 

As shown in Fig. 2, an O-ring shaped annular rib 27 
molded of an elastic material is formed around the outer 
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periphery of the f lexfOTWaphragm member 2 over both 
the surfaces of the first ilexbUe diaphragm member 2. In 
addition, as shown in Rg. 3, an O-ring shaped annular 
rib 29 molded of an elastic material is formed around 

5 the second f lextole diaphragm member 5 over botii the 
outer peripheral surfaces of the second flexible dia- 
phragm member 5. and moreover, an O-ring shaped 
transverse rib 29 transversely extending from the annu- 
lar rib 28 in the diametrical direction is formed on the 

10 annular rib 28. Referring to Fig. 1 again, a fuel suction 
chamber 12 and a fuel discharge chamber 13 are 
defined by the transverse rib 29. and at the same time, 
an air chamber 14 is also defined by the transverse rib 
29. As shown In Fig. 4, each of the first flexible dia- 

15 phragm member 2 and the second flextole diaphragm 
member 5 is constructed by a robber membrane having 
a doth layer involved therein. 

As shown in Rg. 1 and Fig. 5, a groove 30 and a 
groove 31 are formed on the surface of the pump casing 

20 24 as well as on the surface of the first cover 25 so as to 
allow the annular rib 27 extending around the outer 
peripheral edge of the first flexible diaphragm member 2 
to be received therein in the compressed state. In addi- 
tion, grooves 32, 33 and grooves 34 and 35 are formed 

25 on the surface of the pump casing 24 as well as on the 
surface of tiie second cover 26 so as to allow ribs 28 
and 29 of the second flexible member 5 to be received 
therein in the compressed state. 

As shown in Fig. 5, an inclined surface 36 is formed 

30 on the pump casing 24 in order to come in contact with 
tiie first cover 25 (second cover 26). A rounded outer 
peripheral portion 37 is formed on the first cover 25 
(second cover 26) so as to come in contact with the 
inclined surface 36 of the pump casing 24. In addition, 

35 as shown in Rg. 1 and Fig. 4. a welding surface 39 (44) 
is formed by welding the contact portion so as to allow 
the rounded peripheral portion 37 to come in contact 
with the inclined surface 16 (a welding method 
employed for welding the welding surface 39 (44) will be 

40 described later). The pump casing 24, the first cover 25 
and the second cover 26 are welded together by form- 
ing the welding surface 39 (44). 

In addition, as shown in Fig. 5, a surface 40 located 
opposite to the first cover 25 (second cover 26) is 

45 formed on the pump casing 24 between the groove 31 
(34) and tiie inclined suriace 36. On tiie other hand, a 
surface 41 located opposite to the pump casing 24 is 
formed on the first cover 25 (second cover 26) between 
tfie groove 31 (34) and tiie outer peripheral part 37. The 

50 surface 40 and tiie suriace 41 facing to each other are 
located not only outside of tiie groove 30 (31) but also 
inside of the outer peripheral part 37 and the inclined 
surface 36 (inclined suriace 47). While the pump casing 
24 and the first cover 25 (second cover 26) are welded 

55 to each other, the surface 40 and the suriace 41 facing 
to each other are designed to assume a gap having a 
value smaller than zero therebetween. 

Additionally, a suriace 42 located opposite to the 
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first cover 25 (secolWlover 26) is formed on the purrp 
casing 24 inside of the groove 30 (32). On the other 
hand, a surface 43 located opposite t the surface 42 on 
the pump casing 24 is formed on the first cover 25 (sec- 
ond cover 26) inside of the groove 31 (34). The surface 5 
42 and the surface 43 facing to each other form a gap 
larger than zero between the first flexit>te diaphragm 
member 2 and the second flexible diaphragm member 
5. 

In the case that a fuel pump is assembled with the 10 
synthetic resin assembly, firstly, the first flexible dia- 
phragm member 2 is clamped between the pump cas- 
ing 24 and the first cover 25. and nrx)reover, the second 
flexible diaphragm member 5 is clamped between the 
pump casing 24 and the second cover 26. Thereafter, is 
the inclined surface 36 on the outside of the groove 31 
(34) formed on the first cover 25 (second cover 26) is 
brought in contact with the outer peripheral part 37 of 
the groove 31 (34). whereby the resultant contact sur- 
face is subjected to welding, for example, by actuating a 20 
supersonic welding unit (not shown). As shown in Rg. 1 
and Fig. 4, the welded parts defined by inclined surface 
36 and the outer peripheral part 37 become welded sur- 
faces 19 and 44. The contour of the jointed part formed 
between the pump casing 24 and the first cover 25 (sec* ss 
ond cover 26) should not be limited only to the contour 
as shown in Fig. 5. Alternatively, for example, the con- 
tour as shown in Fig. 6 may be employed. Referring to 
Fig. 6, a surface 45 facing to the first cover 25 (second 
cover 26) is formed on the pump casing 24 outside of 30 
the groove 30 (32). On the other hand, a surface 46 fac- 
ing to the surface 45 is formed on the first cover (second 
cover 26) outside of the groove 31 (34). 

Here, the rib 27 extending around the outer periph- 
eral edge of the first flexible diaphragm member 2 is 35 
caused to positionally coincide v^h the groove 31 on 
the first flexible diaphragm member 2, and moreover, 
the rib 28 extending around the outer peripheral edge of 
the second flexible diaphragm member 5 is caused to 
positionally coincide with the groove 32 on the pump 4o 
casing 24 and the groove on the second cover 26. 
Thereafter, the surface 45 of the pump casing 24 and 
the first cover 25 (second cover 26) are welded 
together. 

When a rubber membrane having a doth layer 45 
involved therein is used for the first flexible membrane 
member 2 and the second flexible membrane member 5 
as shown in Fig. 4, the same material as that of the 
membrane portion, e.g.. NBR (nitrile butadien rubber) is 
employed for the 0-ring shaped ribs 27. 28 and 29 as a so 
material having elasticity in order to assure that the ribs 
27, 28 and 29 are supported by the cloth layer involved 
in the base fabric without any occurrence of a malfunc- 
tion that they are disconnected from the corresponding 
flexible diaphragm member. ss 

Incidentally, there arises an occasion that a resin 
membrane film is used for the first flexible diaphragm 
member 2 and the second flexible diaphragm member 



Ml 



8 



5. Fig. 7 is an enTSPd view showing the outer periph- 
eral part of a resin membrane in the case that resin 
membranes are used for the first flexible diaphragm 
men4)er 2 and the second flexible diaphragm member 
5. Also in the case that resin membranes are used for 
the diaphragm members, for exanple. NBR is typically 
employed for the ribs 27. 28 and 29 as a material having 
elasticity. Since the material employed for the dia- 
phragm men*)ers is different from the material 
employed for the ribs, a number of small holes 47 are 
formed through the first flexft>le diaphragm member 2 
made of a resin membrane at the position where the 
corresponding rib is arranged, as shown in Rg. 8. With 
respect to the first flexible diaphragm member made of 
a resin membrane, a rib 27 is formed by baking the resin 
membrane from both the surfaces. At this time, a meas- 
ure is taken for filling a number of hales 47 with NBR or 
a similar material not only from the front surface side but 
also from the rear surface side in order to assure that 
the rib 27 is not disengaged from the diaphragm mem- 
ber. In addition, with respect to the second flexible dia- 
phragm member 5. a number of small holes 48 are 
formed therethrough at the position where a rib 28 is 
likewise formed in order to assure that the rib 28 is not 
disengaged from the second flexible diaphragm mem- 
ber 5, and moreover, a plurality of another small holes 
49 are formed through the second flexitsle diaphragm 
member 5 at the position where a rib 29 is formed on 
the second flexible diaphragm member 5 in order to 
assure that the rib 29 is not disengaged from the sec- 
ond flexible diaphragm member 5. as shown in Fig. 9. 
Subsequently, for the purpose of practical use, the state 
as shown in Fig. 8 is shifted to the state as shown in Rg. 
2, and moreover, the state as shown in Fig. 9 is shifted 
to the state as shown in Rg. 3. 

The structure of the present invention should not be 
limited only to a pulsation type fuel pump including two 
flexible diaphragm members. Of course, the present 
invention is applicable to a pulsation type fuel pump 
including a single flexible diaphragm member, and 
moreover, it is applicable to a lever type fuel punp 
including a single flexible diaphragm member. 

Next, a synthetic resin assemt)ly having a dia- 
phragm member clamped for a negative pressure type 
fuel cock vtnll be described by way of one example below 
with reference to Rg. 10. The negative pressure type 
fuel cock includes a first member 50 composed of a syn- 
thetic resin member and a second member 51 com- 
posed of a synthetic resin member, and a single 
diaphragm member 52 is clamped between the first 
member 50 and the second member 51 . An annular rib 

53 is formed around the peripheral part of the dia- 
phragm member 52. This annular rib 53 is formed only 
on the one side of the diaphragm member 52, i. e. , only 
on the second member 51 side, and an annular groove 

54 is formed only on the surface facing to the first mem- 
ber 50 in the second member 51 for receiving the annu- 
lar rib 53 therein in the compressed state. The concept 
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that the annular rto SCf^PVes to maintain airtightness 
between the int rior of the synthetic resin assennbty and 
the exteri r f the same is same to that in the case 
shown in Rg. 1 . The first member 50 and the second 
member 51 are welded together by employing a super- $ 
sonic welding process at a nuitual contact location 55 
situated outside of the position where the annular rib 53 
is received in the annular groove 54 in the compressed 
state. 

The function obtainable from this negative pressure io 
type fuel cock is such that when an engine (not shown) 
starts this operation, the negative pressure generated 
by the engine is introduced into a negative pressure 
chamber 56. the diaphragm member 52 is attractively 
displaced against the resilient force of a spring 57. and 75 
a valve portion 58 formed at the central part of the dia- 
phragm member 52 while sitting on the central part of 
the diaphragm member 52 is displaced away from the 
working position, causing a fuel passage 59 to be 
brought in the communicated state. While the engine 20 
continues its operation, the foregoing state is main- 
tained but when the operation of the engine is inter- 
rupted, tiie negative pressure disappears, whereby the 
valve portion 58 is brought in the sitting state by the 
resilient force of the spring 57, resulting in the commu- 2s 
nicated state of the fuel passage 59 being broken. With 
respect to the synthetic resin assembly having dia- 
phragm member(s) clamped as shown in Fig. 1 and Fig. 
10 wherein two synthetic resin members each having a 
diaphragm member clamped are welded together by so 
employing tiie supersonic welding process, the airtight- 
ness between the interior of the synthetic resin assenv 
bly and the exterior of the same is maintained by the 
annular rib formed around the periphery of each dia- 
phragm member. 35 

When two members each molded of a synthetic 
resin for damping a diaphragm member therebetween 
are welded together by employing the supersonic weld- 
ing process, there arises a necessity for controlling 
these two members in such a manner r that a compres- 40 
sion rate specified for the annular rib 27 or the like is 
kept to assume an adequate constant compression 
rate. The foregoing necessity will be described below 
witii reference to Fig. 11. 

Fig. 11 is a sectional view showing in an enlarged 45 
scale the state that two synthetic resin members having 
a diaphragm member clamped therebetween are 
welded togetiier by employing a supersonic welding 
process. Referring to Fig. 11, an annular rib 63 formed 
around the peripheral part of an annular member 62 is so 
clamped between a first synthetic resin member 60 and 
a second synthetic resin member 61. Here, when it is 
assumed tiiat the first synthetic resin member 60 and 
the second synthetic resin member 61 substantially cor- 
respond to the members shown in Rg. 1 , one member 55 
conesponds to the pump casing 24 and other member 
corresponds to the first cover 25 or the second cover 26. 
In addition, when it is assumed that the first synthetic 
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resin member 60 anWre second synthetic resin mem- 
ber 61 substantially con-espond to the members shown 
in Rg. 1 0, one member corresponds to the first member 
50 and other member corresponds to the second mem- 
ber 51. A contact location 64 situated outside of the 
position where the annular rib 63 is clanged between 
the first synthetic resin member 60 and the second syn- 
thetic resin member 61 corresponds to the position 
where the first synthetic resin member 60 and the sec- 
ond synthetic resin member 61 are welded together by 
employing the supersonic welding process. Specifically, 
when the first synthetic resin member 60 and the sec- 
ond synthetic resin member 61 are welded together by 
enploying the supersonic welding process, this super- 
sonic welding process is practiced such that, for exam- 
ple, the first synthetic resin member 60 is placed on a 
fixing jig (not shown), the second synthetic resin mem- 
ber 61 is subsequently placed on the fixing jig, and 
thereafter, the contact location 64 is subjected to super- 
sonic welding while the second syntiietic resin member 
61 is squeezed in the downward direction by actuating a 
supersonic welding tool 65. When two thermoplastic 
resins each belonging to same kind are squeezed 
together in tiie opposite direction as they are subjected 
to supersonic welding, the contact location 64 serving 
as a common contact surface therebetween is melt by 
frictional heat, causing them to be welded together 

Here, in association with the second synthetic resin 
member 61 . when a surface 67 is formed at the position 
where it is located opposite to an end surface 66 of the 
first synthetic member 60, and then, the second syn- 
tiietic resin member 61 is squeezed in the downward 
direction, the end surface 66 of the first synthetic resin 
member 60 is brought in contact with the surface 67 of 
the second synthetic resin member 61, whereby tiie 
resultant contact surface serves as a stopper for pre- 
venting the welding operation from being excessively 
performed between the first syntiietic resin member 60 
and the second synthetic resin member 61 . 

With the structure as shown in Fig. 1 1 for prevent- 
ing the supersonic welding operation from being exces- 
sively performed, when an excessive intensity of 
compressing force as well as an excessive intensity of 
supersonic energy are applied to the foregoing structure 
irrespective of the controlling operation performed for 
the welding time or when the aforementioned surfaces 
66 and 67 each serving as a stopper have a small area, 
respectively, a phenomenon of melting appears on the 
contact surfaces, and consequentiy, a function for pre- 
venting the supersonic welding operation from being 
progressively performed is lost, witii the result that there 
is a danger that tiie compression rate specified for the 
annular rib 63 can not be maintained. For this reason, to 
assure that the compression rate of the annular rib 63 Is 
kept constant during each supersonic welding opera- 
tion, there arises a necessity for taking special care of 
proper selection of an intensity of compressing power 
and an intensity of supersonic energy. 
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In addrtion. theTl0ivailable means for preventing 
each supersonic welding operation fronr^ being exces- 
sively performed by controlling th welding time by actu- 
ating the supersonic welding tool 65. and moreover, by 
controlling a quantity of descending during the super- 5 
sonic welding operation. However, since it Is necessary 
to perform a confirming operation with respect to the 
conrpression rate specified for the annular rib 63 when 
a welding time and an extent of descending during each 
supersonic welding operation are preset, there arises a w 
necessity for changing these preset conditions every 
time dimensions of certain component or member are 
caused to vary. 

Here, description will be made below vyrith respect 
to further tnprovement to be achieved according to the is 
present invention. 

Fig. 12 is a fragmentary sectional view of an essen* 
tial part showing in an enlarged scale the state 
assumed prior to a supersonic welding operation. An 
annular groove 70 is formed on a first syrrthetic resin 20 
mennt>er 60. and additionally, an annular groove 71 
located opposite to the annular groove 70 is formed 
around tiie outer periphery of the inner end surface of a 
second synthetic resin member 61 . whereby an annular 
rib 63 extending around the outer periphery of a dia- 25 
phragm member 62 is received in the annular groove 70 
and the annular groove 71 . One example wherein the 
annular rib 63 is formed over both tiie surfaces of the 
diaphragm member 62 is illustrated in Fig. 12. The 
annular rib 63 may be formed only on the one surface 30 
side of the diaphragm member 62 in tiie same manner 
as the case that the negative pressure fuel cock is con- 
structed as shown in Fig. 10. Alternatively, either of tiie 
groove 70 and the groove 71 may be formed on the dia- 
phragm member 62. 35 

A first syntiietic resin member 60 and a second syn- 
thetic resin member 61 are fitted to each other around 
an outer fitting portion 71 of each of the grooves 70 and 
71 . Surfaces 23 73 and 74 to be welded to the first syn- 
thetic resin member 60 and the second synthetic resin 40 
memt>er 61 are formed adjacent to the fitting portion 71 
in the opposing relationship. Since an outer end surface 
75 of tiie first synthetic resin menrtoer 60 is located 
opposite to the supersonic welding tool 65, a gap 76 is 
formed between the outer end surface 75 and the 45 
supersonic welding tool 65 as shown in Fig. 12. While 
the first syntiietic resin member 60 is placed on a fixing 
jig (not shown), and subsequentiy, the second synthetic 
resin member 61 is placed on the first synthetic resin 
member 60. the second synthetic resin member 61 is so 
squeezed toward the first synthetic resin member 60 
side in the downward direction with the aid of tiie super- 
sonic welding tool 65 such as a supersonic horn or the 
like. 

Fig. 13 is a fragmentary sectional view showing in ss 
an enlarged scale the state assumed after completion of 
the supersonic welding operation achieved for the first 
syntiietic resin member 60 and the second synthetic 
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resin member 6lPWhen the second synthetic resin 
member 61 is squeezed in the downward directi n from 
the state shown in Fig. 12, the surface 73 and the sur- 
face 14 are vtrelded together arxf the outer end surfac 
75 of the first syntiietic resin member 60 is br ught in 
contact wrth the supersonic welding tool 65, whereby 
the proceeding of tiie supersonic welding operation is 
interrupted, resulting in the state shown in Fig. 13 being 
assumed. Here, the compression rate specified for tiie 
annular rib 63 can be kept constant by presetting the 
foregoing gap to a predetermined distance. The contact 
surface defined by bringing the first synthetic resin 
member 60 in contact with the supersonic welding tool 
65 should not be limited only to the formation of a con- 
tinuous annular contour. Alternatively, a fragmentary 
contact surface nnay be formed on the first synthetic 
resin member 60. 

Next, description will be made below with reference 
to Fig. 14 and Fig. 15 with respect to a synthetic resin 
assembly having a diaphragm member clamped in 
accordance with another embodiment of the present 
invention. Fig. 14 shows tiie state assumed prior to a 
supersonic welding operation, and Fig. 15 shows tiie 
state assumed after completion of the supersonic weld- 
ing operation. Referring to Rg. 14, a metallic spacer 77 
is placed in the space defined between an annular 
groove 70 formed in a first synthetic resin member 60 
and an annular groove 71 formed in a second synthetic 
resin menrfcer 61. The first synthetic resin member 60 
and the second syntiietic resin member 61 are 
designed in such a manner that a gap 78 is formed 
between the metallic spacer 77 and the wall surface of 
the annular groove 71. When a supersonic welding 
operation is started from tiie state shown in Fig. 14 with 
tiie aid of a supersonic welding tool 65, the supersonic 
welding operation proceeds until the wall surface of the 
annular groove 71 comes in contact with tiie metallic 
spacer 77. whereby a surface 73 of tiie first synthetic 
resin member 60 and a surface 74 of the second syn- 
thetic resin mennber 61 are welded togetiier. When the 
wall surface of the annular groove 71 comes in contact 
with tiie metallic space 77. further proceeding of tiie 
supersonic welding operation is interrupted, causing the 
supersonic welding operation to be completed. As a 
result, tiie state as shown in Fig. 15 is assumed by tiie 
first syntiietic resin member 60 and the second syn- 
tiietic resin member 61 . At this time, a phenomenon of 
melting does not appear with the thermoplastic syn- 
tiietic resin and the metallic material (metallic spacer 
77) even though they are squeezed together in the 
opposite direction as supersonic vibration is induced by 
tiiem. 

To assure tiiat an outer end surface 75 of the first 
synthetic resin member 60 is not brought in contact with 
tiie supersonic welding tool 65 before each sipersonic 
welding operation is completed, tiie first synthetic resin 
member 60 and the second synthetic resin member 61 
are designed in such a manner that a sufficientiy large 
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magnitude of gap 76 IHEintained therebetween. In 
addition, to assure that the magnitude of the gap 76 is 
not reduced to zero even after conripleti n of the super- 
sonic welding op ration (see Rg. 15), the first synthetic 
resin meml)er 60 and the second synthetic resin mem- 5 
ber 61 are designed in such a manner that the magni- 
tude of the gap 76 is correctly predetermined. 

Fig. 16 shows a synthetic resin assembly having a 
diaphragm member clamped in accordance with 
another embodiment of the present inverrtion. 10 

In the case as shown in Fig. 1 1 , the synthetic resin 
assembly is constructed such that further proceeding of 
the supersonic welding operation is inhibitively sup- 
pressed by direct contact of the outer end surface 66 of 
the first synthetic resin member 60 with the surface 67 is 
formed on the second synthetic resin member 61 at the 
time of completion of the supersonic welding operation. 
On the contrary, in the case of the synthetic resin 
assembly constructed in accordance with the embodi- 
ment of the present invention shown in Fig. 1 6, a metal- 20 
lie spacer 77 is interposed between an opposing 
surface 75 of the first synthetic resin member 60 and an 
opposing surface 79 of the second synthetic resin menv 
ber 61. While the state assumed before completion of 
each supersonic welding operation is maintained, the 25 
metallic spacer 77 is not brought in contact with the 
opposing surface 79 of the second synthetic resin mem- 
ber 61 . Thereafter, when the supersonic welding opera- 
tion is progressively performed, causing the opposing 
surface 79 of the second synthetic resin member 61 to so 
come in contact with the metallic spacer 77, this super- 
sonic welding operation is completed (to assume the 
state shown in Fig. 16). In this connection, the height of 
the metallic spacer 77 is predetermined such that when 
the annular rib 63 is compressed until the constant conrv ss 
pression rate of the annular rib 63 is obtained, further 
proceeding of the supersonic welding operation is inter- 
rupted. 

As a result, when two synthetic resin members 
each having a diaphragm member including an annular 40 
rib around the peripheral part thereof in the clamped 
state are subjected to supersonic welding, the proceed- 
ing of the supersonic welding operation is caused to 
stop in the presence of the metallic spacer 77. Thus, the 
annular rib 63 of the diaphragm member 62 is com- 45 
pressed to assume a constant compression rate suita- 
bly employable for the supersonic welding operation, 
whereby an occun-ence of excessive compression of 
the annular rib 63 can reliably be prevented. 

50 

[INDUSTRIAL APPLICABILITY] 

With the synthetic resin assembly having dia- 
phragm(s) clamped according to the present invention, 
since a main body and cover(s) are molded of a syn- 55 
thetic resin, fuel contained in the synthetic resin assem- 
bly is few heated on receipt of the heat generated by an 
engine. Consequently, the main tx)dy and the cover(&) 
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each molded of a sSnM'nd of synthetic resin can be 
connected to each other by employing a welding proc- 
ess. Further, since any tightening operation is not 
required for allowing bolt members to extend through 
the main body and the cover(s), there does not arise a 
malfunction that creep deformation is induced in the 
main body and the cover(s). 

In addition, the number of parts or components 
arranged in the synthetic resin assembly can be 
reduced not only by the omission of gaskets but also by 
the omission of bolt members or the like, and moreover, 
an inexpensive material of thernrtoplastic resin can be 
employed for the synthetic resin assembly, whereby a 
cost required for providing the main body and the 
cover(s) of the synthetic resin assembly can be 
reduced, and additionally, the number of nran-hours 
required for building the synthetic resin assembly can 
be reduced, resulting in a cost required for producing 
the synthetic resin assembly being reduced. Further, 
the weight of the synthetic resin assembly can be 
reduced by the omission of bolt members or the like. 

Wrth the synthetic resin assembly having dia- 
phragm(s) clamped according to the present invention, 
since there does not appear a phenomenon of melting 
between the thermoplastic resin and the metallic 
spacer, the supersonic welding tool or the metallic 
spacer can be used as a stopper for inhibitively sup- 
pressing further proceeding of the supersonic welding 
operation, whereby there does not arise a malfunction 
that the annular ribs formed for the diaphragm members 
are compressed in excess of a predetermined compres- 
sion rate when two synthetic resin members are wekled 
together. 

Claims 

1 . A synthetic resin assembly having diaphragm mem- 
ber(s) clamped wherein a flexible diaphragm mem- 
ber is clamped between two members, and said 
diaphragm member(s) for forming a hollow space is 
clamped between one member and oneflexit}le dia- 
phragm member as well as between other member 
and other flexible diaphragm member, character- 
ized in that a resin material is used for said two 
members, an annular rib is formed around the outer 
periphery of said flexible diaphragm member, a 
groove for receiving an annular rib for said flexible 
diaphragm member in the compressed state is 
formed on at least one of said two members, and 
said two members are welded together around the 
whole outer peripheral edge of said groove while 
said annular rib is received in said groove. 

2. The synthetic resin assembly having diaphragm 
member(s) clamped as claimed in claim 1. charac- 
terized in that said flexible diaphragm mennber is 
formed by using a resin diaphragm, a number of 
smalt holes are formed through said flexible dia- 
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phragm merrb^lWId annular rib is formed by bak- 
ing said resin diaphragm from both the surfaces of 
said resin diaphragm, and the both sides f said 
resin cfiaphragm are connected to each other via 
said small holes when said baking opa-ation is per- 5 
formed so as not to allow said annular rib to be dis- 
connected from said resin diaphragm. 

3. The synthetic resin assembly having diaphragm 
member(s) clanrped as claimed in claim 1 , charac- 10 
terized in that other flexible diaphragm member is 7. 
clamped for said one member with other member, 
two hollow spaces are formed between one mem- 
ber and other flexible diaphragm member, a resin 
material is used for forming said other member, an is 
annular rib is formed around the outer periphery of 
said other flexible diaphragm member, a transverse 
rib transversely extending across said annular rib is 
formed to define said two hollow spaces, grooves 
each serving to receive an annular rib and a trans- 20 
verse rib in the conpressed state are formed on 
one member and other member, and said one 
member and said other member are welded 
together around the whole outer periphery of one 
groove formed for one annular rib while said annu- 25 
lar rib and said transverse rib are received in one 
groove. 
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as well as fonSB metallic spacer prior t a super- 
sonic weWing operation, "aid hollow spaces are 
caused to disappear as said supersonic welding 
operation is progressively performed, further pro- 
ceeding of said supersonic weldng operation is 
inhibitively suppressed by allowing said metallic 
spacer to come in contact with one synthetic resin 
member, and a compression rate specified for said 
annular rib is kept constant 

The synthetic resin assembly having diaphragm 
member(s) clamped as claimed in claim 6, charac- 
terized in that said metallic spacer is interposed 
between said two synthetic resin members In one 
groove formed in each of two synthetic resin mem- 
bers. 



4. The synthetic resin assembly having diaphragm 
member(s) clamped as claimed in daim 3, charac- 30 
terized in that said other flexit^le diaphragm mem- 
ber is formed by using a resin diaphragm, a number 

of small holes are formed through said resin dia- 
phragm, said annular rib and said transverse rib are 
formed by baking said resin diaphragm from both 35 
surfaces of said resin diaphragm, and both sides of 
said resin diaphragm are connected to each other 
via said small holes at the time of said baking oper- 
ation so as not allow said annular rib and said trans- 
verse rib to be disconnected from said resin 40 
diaphragm. 

5. The synthetic resin assembly having diaphragm 
member(s) clamped as claimed in claim 1 , charac- 
terized in that a certain surface held in the state iso- 45 
tated from a supersonic welding tool is formed on 
one synthetic resin member prior to a welding oper- 
ation, further proceeding of a supersonic welding 
operation is inhibitively suppressed as said super- 
sonic welding operation is progressively performed, so 
and a compression rate specified for said annular 

rib is kept constant. 

6. The synthetic resin assembly having diaphragm 
member(s) clamped as claimed in claim 1 . charac- ss 
terized in that a metallic spacer is interposed 
between two synthetic resin members, hollow 
spaces are formed for one synthetic resin member 
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FIG. 1 
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FIG. 2 
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FIG. 5 
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FIG. 8 
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FIG. 11 
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